Abstract -Demographic changes in peripheral areas pose serious challenges on regional public transport systems. Recently, the response to such pressures has led to evaluate Internet of Things (IoT) technologies as a means to tackle mobility challenges in rural areas, thus leading to the concept of smart land. The urban areas usually provide suitable conditions for the successful application of IoT technologies, as proven by the successful outcome of several smart city projects. Framed within the context of the INTERREG Central Europe project RUMOBIL, this paper's main goal is to understand whether it is possible to successfully deploy smart mobility systems on the rural context as it is on the urban context. To this aim, on the basis of a comprehensive literature review, we compared the ease of implementation of different IoT solutions on the urban and the rural context for planners, travellers, and operators, and, also, the degree of complexity of common smart mobility issues in both the urban and the rural context. Indeed, the novelty of this study resides in the comparison of the opportunities' feasibility and challenges' complexity of the application of IoT technologies to rural and urban mobility solutions. We found that both smart cities and smart lands are suitable to benefit from smart mobility solutions. Even considering the different levels of population scattering, technological infrastructures, social maturity, and economic opportunities, both rural and urban areas offer comparable advantages.
Introduction
This paper has been developed under the INTERREG Central Europe project "RUMOBIL" to identify the opportunities provided by the use of networked telematics ("Internet of things", IoT) for the improvement of the quality of public transport services, and to define the boundaries of the applications of such systems on public transport in peripheral areas. More specifically, the study serves as an input to the definition of a strategy addressing the development of sustainable public transport in rural areas, thus contributing to the RUMOBIL main goal of promoting sustainable mobility in rural areas.
The adopted transnational strategy presents to central Europe regions innovative and transferable public transport approaches on the basis of jointly analysed good practices, the combined knowledge of the partners and involved stakeholders, lessons learned from the pilots, and fresh ideas put forward through a transnational social media-based competition. The strategy outline includes the mobility needs in rural and peripheral areas, collected and analysed starting from, among others, scientific literature, technical visits, and best practices, together with the solutions that could be applied to resolve or reduce the critical points. To be managed and improved, these actions and solutions need to retrieve and process information. Thanks to the IoT technologies [1] [2], information collection and analysis are easier and more effective, because these operational steps are accomplished directly by the "things" and devices included in the information flow network [3] [4] .
Innovation opportunities enabled by IoT technologies are often associated with an urban context, i.e. with the concept of smart city. However, the final scope of this paper is to show if and how the quality of rural transport systems can be improved through the implementation of such pervasive technologies. More specifically, the research question for this review is:
RQ1. Does only a urban environment provide suitable conditions for the successful application of IoT technologies, or can we imagine a smart mobility system for a smart land too [5] ?
The document is structured as follows: in Section 1, we frame the context of our study and define the research question; in Section 2, we describe which opportunities are enabled by smart mobility; in Section 3, we describe the ICTE 119-2 research methodology; in Section 4, we provide details about 8 relevant smart mobility projects identified through the literature review; in Section 5, we present our conclusion.
Opportunities of Smart Mobility
Smart Mobility is deeply connected to sustainable mobility, and thus promotes and supports higher life quality [6] . Nowadays, huge amounts of real-time data can be processed and used to optimize the urban infrastructure, thereby making public transport services more efficient from both the final user's and the service provider's perspective. Location-based data analysis allows for identifying the most useful services for citizens at a certain time.
Compared to other cities in the world, European ones boast better public transport services and are usually more committed to promote sustainability and low-carbon solutions. However, there is still room for improvement at a European level aiming at a decrease of pollution and carbon dioxide emissions. Plans to restrict traffic and parking in downtown areas have already started in several European cities with interruption of the production of industrial plants, or via speed limitations to reduce the current high levels of carbon dioxide output.
In the report for the Sustainable Mobility Project 2.0 [7] , the authors described 22 indicators for parameters and methodologies to be used by cities to identify their sustainable mobility performance. Several of the identified indicators are also relevant to smart urban mobility (e.g., congestion and delays, mobility space usage, comfort and pleasure, traffic safety), which also tries to find synergies between a range of technologies such as vehicle manufacturing, transport information systems, communications technologies and logistics.
The evolution fostered by IoT applications will make different types of data collection easier, more accurate, and in real-time. Moreover, new types of remote control and automation will be devised. These developments bring about new opportunities for nearly all aspects of public transport, which can be classified based on the main beneficiaries, such as transport planners, operators, and travellers, as reported in [8] .
Research Methodology
The study's main goal is to evaluate whether IoT technologies can lead to successful mobility solutions in rural areas, and also to provide an overview on the IoT state of the art, focusing on innovative applications of the IoT technologies on transportation. State-of-the-art tools and solutions reported in this document are intended to provide the information needed to forecast how demand for public transport will develop in coming years.
We have addressed RQ1 by comparing the smart mobility solutions for both rural and urban scenarios presented in Section 4, and the opportunities and issues related to smart mobility, as identified through the literature review, when they are considered from the perspective of a rural or an urban mobility solution.
In order to effectively identify the opportunities and issues created by the use of the Internet of Things to improve public transport quality, and to identify innovative solutions for the public transport in rural and urban areas, we selected publicly available material related to smart mobility. More specifically, we considered scientific literature and companies' reports relevant to IoT and smart mobility, and the official websites and publications regarding both ongoing and closed projects relevant to smart mobility. On the basis of the literature examined, we compared the ease of implementation of different IoT solutions and the related opportunities identified in [8] on an urban and rural context for planners, travellers, and operators; moreover, we also compared the degree of complexity of common smart mobility issues in both the urban and rural context [9] .
Smart Mobility Projects
In this section we present a set of projects concerning IoT applications on mobility, which served to support our evaluation and comparison of the opportunities in Section 5. Such projects were selected as particularly relevant for the RUMOBIL project, as all of them include European pilot sites, part of them are dedicated solutions for rural areas, are fairly recent if not yet concluded, and most received considerable funding (several million euros). Table 1 presents a summary of the main features of each project. 
Rural transport
The RAMSES on-the-go platform provides an intermodal trip planner and ticketing for users of rural transportation services, and specifically aims at empowering small-scale providers of mobility services in rural areas (e.g. voluntary community transport providers).
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Conclusions
This work paper's main purpose is to show whether only an urban environment provides suitable conditions for the successful application of IoT technologies, or it is possible to successfully deploy smart mobility systems for smart land too, as stated by RQ1.
The main conclusion resulting from our report is that different opportunities can have very positive impacts for both smart cities and smart lands: indeed, even if we consider the different levels of population scattering, technological infrastructures, social maturity, and economic opportunities, almost all solutions can be implemented in rural as well as in urban areas. Tables 2, 3 , 4, 5 show the results of our evaluation.
